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^ IV^^I v\]S.z) Aluui^ cflolEil- ^ e]^ -g-^-i: ^^fl 

^€4. ^3-3 4^r7fl5l v\)5.?l S.^^ *\)3-?l ifl <^ ell °1 » ^ a l*> 

#51*11 *fl5LE} ^ ^3 ^ ^ #5) tt^* ^til^cf. t^fe- 

^1 oflS.^ Efl±E S £L7|- ^^TT ^ DflS.Sl A]ZLUi^ C|| o] E-) 

♦ 7l<y*>C|-. #3 tiV£*ti ^ -f-Sfl 71^^ AjZLUi^ ^ 

"1"£| C-flojElolcf. E|i5 -E=oflA^| A]ZLUi^ 3t^$) t-fl o] E^ » #^71 ^ t!" 3 5. 

£ 3 



38-3 



1020030006366 #^ <Q*\: 2003/9/16 

Aluu]^ cH1o]e-1» ic^ E]JEL -f-sfl ^ aV5L^) i^SLE) ^ 

<3K5=*fl Alziui^ cflolEil- ^ *qj= ^-fr *«(| ^ 

{Semiconductor memory device capable of reading the data of signature fuse through normal 
read operation and method for reading the data of signature fuse through normal read 
operation in semiconductor memory device} 

S-f^ ^ ^£^1 *HS-3 7fl^ ^tfl^ ^ Cf^l^H^^Cf. 

£ 2a D ^ £ 2b^ £ 1^ tih£3l oflS.^ #*HH Ajuui^ 3] o| e^ y\ 

£ 3£r €■ ^*HH ^l^M^ C1H E|l- E| — ^*h§- 

<r flfe «hE*H ^2-5} v+lM*r ^ Cfojc^^^olcf. 

£ 4^ £ 3°fl JE.a]^ iLtf i^Ej-tfl^ 

£ 5^ £ 3<H1 £^1€ ff-S ^-i- ^ sr>M-» Ji^f M-^-i^^ s)S£olcf. 

5L 6^ ^*HH rcj-^. A)nui^ r-flojEil- ^ e|JEL ^-tsfl 

^ #51*11 ^lS-Sl M^fe cfol<HzL^olcf. 
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£ 7£r ■& ^ ^*HH *HEr «hE.*fl ^fla-Sl ^lnui^ ofl ol Ei 1- 

£ 8 6 ^. cf=. ^Al^ofl rcfs tiV £ ^] Bfla.^ ^)cq AjzLui^ c-flolEil- 

210 : fl-S^ ^l^slS. 221 ~ 22n : 4*r7fl^l ^f^M^-i- 
230 : 260 : ^ ^ e flo] 

280 : #3 tH^l 380 : iflJf <HS.B)1>: ^^ 7 1 

£i«- i^H 3 = ^*M; ^-sfl ^ «r5i*)l ^ael ^ av^l Tjfls.^ a] 

<15> tiVi^] ^]S.e] ^Xj- ol ^ (fabrication history)^:, n]]^a.(mask) ^ 

fr^(fuse)°ti ^1, $IMss| 7>^-(wafer fabrication) 0 !! ^ 
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J£, sfl 7]*1 ^ (package assembly) 3l Ell^H<Hl 3iL tj.<£^ ^Ji^I-g- £ff 

cf. ZL5U-11, «>£^1 t>)|£5] #*1<*) ^JA> 3^7$ (product flow)°] 7}^- ^ (wafer 

fabrication process), sfl^l^l 2:^ , ^ S.^ 3:^ (module assembly processes 

<16> ^1.2.5] ^JjLofl ^a_v o]^^. 7l<y( writ e)<5Kr »8-^^r ^5-3 ^1 

^1 i^fe ^(cutting) ^ ^^(non- cutting)* <>l-8-*H 7l<a«rCf. <#7] ^ 

f^fe, IB «i^(lot identification) ^ SIM^*!^ t^o^ ^*l(die location) 
611 ?j-tr dH^I* 7] 7£i5}^ a]zlu-)^ ^(signature fuse), M^- Bfo]nj( AC timing)^)- 
^/^(DC voltage/current)* 2^*}^ cfl A>-g-s|fe j=.s] ^ ^(trimming fuse), ^ «>S 
*H ^ l-^(fail) £-*}*Hr n ^(redundancy fuse) ^ o^cf. 

<17> ^ ( y> £ ^l ^2] ^-A|oj) o]^^- ^-#(read)^ 2^ 

*H ^^(decap)tr ^ ^ <*|^«- ^(naked eye)^-S. ^^Kr , 

^^-t- ^1^1^ oj-^-^zi^ ^SZL ^(analog 

method), 3l 0 l-g-^ t1M^£. ^ aj 0.3. ^-#*>fe fj-fj 

91*)-. ^7) O^sLH. ^-%rS\±r ff^l- i^}^ flSfe *1 B-^ WjJl 

4,480,199 ^ ^-8r 7]7flS)ol &X%. 

<18> £ l£ ^2fl 7l^ofl 4a EfliE J2.= (test mode)!- °l-§-*M ^3 31 o] 3 # 

^^1^^ o.s ^ Sl^ «r£^l ^la.^ ^1* 7fl ef £-3. M-Hfvfl^ 1-^ cfojo^n^o] 

cf. £• 1* % v 2s>^ , ^efl^ 7]^^1 4^. nfl £ El ^1(100)^ ^«fi(fuse box) ^ 
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^3 .§.(110), 4^r7fl£] tf-S ^§(121, 122, ... ,12n), #^ sMHeKl (output pipeline, 
130), #^ TlM 5}5.(140), #3 »Woutput buffer, 150), ^ ^o]e^ <y^/#a] ^(DQ, 
160)^- S^t}. 

A oM «V£*fl "flS.^ ^1(100)^ ^sHr°l^(^r, .n-3}-^)o,l^ ^ flfe 

^t=H^ (Rambus DRAM)) 2] RLC ^(specification) Sb Ji^sHr^H ^ 5^ ^ 

7]^ ^^(synchronous DRAM)Sl ^-§- *14t -fr^dBIS: Input output Buffer Information 
Spec.)# ^^}7}^ ^H^r. 

^d^5]S.(110)^, #^JL(CLKH %-7}& ^oH = (command) ^Jl(CMD) 

±^$) <H^3l^ ^IJ-(ADDR)^ s^-ofl -g-^-^H, ^ «f^#(121, 122 12n) 

# ^SKr AlJKSELi, °\7]*\, i = 1 ~ n)» #=R1J:(CLKH1 ^ 

7^1= Aix(CMD)2f o^efl^ ^l^(ADDR)^] ^JE^l #*1(100)7> E|iE S. 

^ U^*?! «jAfli S.^(Direct Access mode; DA mode)2f tt^ ej= 2- = 

(signature fuse read mode)5- (entrance )^>-£^- *r>m iE^ ^7] A)auj^] E)^ S. 

^« #S-(exit)*>£^- ^ Sitr. 4 v 7l aIzlM^ ^ e)t= S^ELfe AjzLUi 

^ CI] °1 3 7> #^S]7l jfltr ^ jzjel* ^*V4. 

ZfZf^l ^ ^#(121, 122, ... ,12n)^ ^7fl<^ AjzLui^ X^-JI, #7l 

AjZLUi^ ^ c^w-oj] ^ feE] ^ol( h i gh ) efl^(^, "1"^ r-flo]Ei) SE^r S-f 
(low) 5flt(^, "0"^ cflol 7Mb ^7fl^ «lH(bit)#^ Alziu]^ t-fl 

^cKr^r. fl-a «]->i-i-(121, 122 12n)^r ^ ^]JL(SELiHl -tf 

7) 7^V5l C-flolE^l- A cf7l C-flolE^ ^o]3]ofl^ ti>£^ t}ol( d ; e ))o] 
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^7} tiVSL^l if-*Rr #31, ^ ^-71 wV£^l 5L^-*Rr SIM 51] wis -^ofl 

<22> ^5.(140)^-, #^ a]s(CLK)^1 -^71^ 7infl2= ^1JL(CMDH1 -g-#3H, #^ 

3j-olH^<y(130)-i- *lM*Rr ^tr*}. ^"71 T^H. A}Jr^ A] ZLU] ^ }fS E} JEL 3. 

< 23 > ^ 2|-^n e ^ol( 1 3 0 )o. i ^ >fl<^ (140)3.^ *\)°]113L <*I| -§-#SH, 

2] =^^(121 - l2n)S.-^-Ei ^lnui^ ^ofl ^ c-flo)Ei (parrel data)* 

cflolEi (serial data, SIG_D)3. ^^H^JI, <#7] cfl o] b! (SIG_D)# #^}3l(CLKH 

^7)A]^ ^^.(sequentially) #3^-. 

<24> ^ »Wl50)fe, s.^. A}jr( C LKH] ^71^ Ti^JE. ^l^(CMD)2f ^c 5 |a Ajjr 

(ADDR)sl -g-^o}, -g^ B|-ol=e|.oi(i30)o.s.^.El t^^Tr a]hu|^ ^fs°] z]g ofl 

°1^(SIG_D) £^ 3):= -g-^K normal read operation)^] W %:% HM^I (D0UT) # *>^- 

» >5d^*H cflolBl °^/#^ 3fl(DQ, 160)o.S. Q^A. #7] #3" ^1X(CLK)^1 zjzj- ^7^ 

tMjel ^ls(CMD) ^ <H^efl^ ^IJl(ADDR)^ «h£*l] ri||S.e] ^1(100)7} Efl^H 5.= 

^ A)nui^ ftZL 3 = 5LJ= e] = f^A^ ^oj^s. ^ Aj^oj s^e) ^ oicf 

. zl^ji, #7] ic^ Bjs. ^£.^1 xflJE-el (100)21 €#( U 1S^1 )<=>!] 

d]olE|(D0UT)# ^-#SRr 
<25> £ 2a ^ £ 2h>Tr £ 1^ «V£*fl ^lJE-S] #*HH AjzLui^ -ff^o} cflolE-l7> 

M-Er^^ °MaJ*l ^o]n o i cfoj^zL^olcf. «- 7 >*H ^*r^. £ 2a ^ £ 2b^ 
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<26> £ 2a ^ £. 2b!- , *1 n.tf ^ ^*o} DflolE^ofl tfl^}- tqeJ}H 

' -J^ (setting) ^^>, Aluui^ ^fz, £\EL S.B. ^ ^1}, 31*1^ -teflo]^ (register 
framing) ^1} , E^l^B ^(request packet) «3J3 ^H-Efl^: ^(address packet) <3 

^ t 1 ?}, ^ (dummy packet) #3 £ ^u)^ 3He1 =-# ^ S 

<27> x^BjjH 2.= ^ ^^HHfe. AlJUSCKH AA ^7]S)^ ^nflS Aij- 

(CMD)4 <^/#^ ^(serial input /output pin: S100)^§r -f-sfl ^^5]^ >0Jl 

(ADDR)S] 3:^o.S^b1 EfliE ^ £}^B ££7} ZLB^, c^B ofl^] 

i £E£] «"^^-/«l*^^r« *H S}^- tq^B ^^1^ S.2E. ^lJl(DAmode)7} efl^(high 
level )S. 

<28> AjzLUi^ ^ E]J= 5LEL ^ ^HH^,.-^- ^JKSCK)^ AA ^ ^ ^ 

JKCMD)sf ^1 <^/#3 ^(SlOO)-t- -f-Sfl ^cefl^ ^IJl(ADDR)^ ^SLsLif-t] 3) 

^/wl%^S)-« Ainui^ ff-s s]££E <d3:(SIG_RD)7> s\o] ^sHSt)-. 

<29> efl^^Ei #3Hnj ^MHtt, nf-g-JlB o^s} sfl^ iE}^ B<>lB(starting point) 

(control register)^ *l^*Kr s^fl^B sfl^H 1 Q ^/^ ^(SIOO)* ^tfl 

^QA. A-^SLg-, ^EE|i 3zfl^ ^^HHtt, £ zr^ h}-^^( 1 21 ( 122, ... 

,12n) ^ *>M-# *]2]*Hr 31 -*}-g-s]^ <HSefli sfl^o] ^^/#^ ^(SIOO)^- -g-*l) ^ 

°J^/#^ ^(SI00)* #«fl 3fl^i ol ^ ffa^l t-Ho]Ei(SIG_D)7l- £*>3JL 
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£- 5. 2b<HH^r 16 HlHS. AjzLM^ oflolEKFl, .... F16)7> 

^efl, ^eflo] 7l^<H] af^- cflolE^ ^jel ^S(data read path)* f-*H ^ 
^ 3]^^ o_ S ^fsf^ aVE*ll ^1(100)^11^, Ajuul^ c-llojE^ ^ 

^^>7l 3 3.(110), ^#(121, .... 12n), A°\ 3 

5.(140), ^ #^ 4°lH^<y(130))ol #^ ^351(150)^] #^ ^(150)2] ^-^V 

(load)l- ^7>Al^]cf. zl ^sj., ^ ^jel nfl t ^^(160)* -f-^fl #3 3^ 

M t-llolEKDOUT)^ ^^m: ^£(read speed)7l- zj^€ ^ 

o]E^l- EfliE Si^H *flSSl 7l^tV ^ E]JB ^-g- ^"7l ^_SL^ ^# 

*1 ifl-M 7-H>£ c-floiE^i- ^ e)j= ^«fl ^#*Kr *H^Kr 

7l#2j Tgs$f;}7] AjZLUi^ ^<£| CflolEil- 

3 is. ^ HVE^l ^ls-s] 4^7fl^ ^51^ ^a-i-* i^>^ v\] 

2.5] 4 oHH# ^«l*Rr a>i^l "flS-^ ^ojef. Mj-tgofl ^4€- #£.^1 °11.2.e) 

^"71 v\}5LB] ^7)2] E|AE S.c 7 |. ^l^i, J^o]- ^-7] Z^o] ^3 ^S-ofl 
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A]ZLUi^ cflolEU- 7l<y^ ^ ^"71 «VE*fl ^-*J- 

^ t-fl Ol E| ^ #7l AlZLUi^ ^<£| c^«.cfl Oj-s. » 0 «Cl| C-fl o] ^ »l»o] 3} o] b) 

<33> « I- ^-3]*}: ^HHl ^"71 tt^ir #^^1 Z|Z]- -^71 ^ ^ ^ nfl^ 

31 ^-^1^1 e}-°lB ^t!r 31 °1^ # S>M-# #7l nflSE) Hl:^) 

7}<£*}JL, ^ ^)o]B]^ #7] Aluu^ Xi\)o)B]7\ ^7) AA^ v\)S.^\ 7 ] 

^5l7l *H 71^5]^ "0"°) C-llolEiolcf. 
<34> tif^-^^: -^AHH ttj-Hig, Aj- 7 1 ti> £ ^) ^- 7 ) # b}- ^Jrofl z}-Z}- -g-71 S]^ 

^ -id^S; ^ ^-71 AA^ ^IJH-ofl -g-^-*>^ , ^7} cflo] 

<35> U}Bi-3l*V ^A^H ofs.^, Aj- 7 j ^ ^*}7l #n A>-§-S)^ ^-7) <^ 

= efl^ AlS^ ^>7l AjZLUi^ ^fi] 31 ol E] 7} 7l <y Si ^ Zl-Zl-oj ^Efl^l o^fl 

^l-g-s}^ ^Hefli ^!J:°lnK 

<36> y>Bj-^ltt ^^HHl 4^, -8-71 ^lJL°fl Zl-4 -g-7lS)^ ^>7l 7\ ^flJE. ^1^^ #7l 

^H^efl^ ^Ul^I Sf^g- ^"71 Efl^E ^ Al^ui^ ^ sl= ^l^^TlM- 

7l AiziM^ ^ elH. ^5-^1-71 ^tb ^IJisl 2:^-^1 nf. 
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<37> ^A|<i|6fl tcj-s.^, ^-71 <H = Efli ^IJL^r #7] &S.*$l DflS-el ^fil SJJMH 

oi7]-^^ ^ <H^1^ 42:2. ^-7] #£31 ufls.5j ifl^- o^cefl^ ifHM^Jf ^ ^ 

<38> Aj-yjcq 7l#aj j^g. ^§> 7l ^ M}-^ <g ^AHofl 4= aV£^ v))3_£{ 

^7l^ d^s] ^nflH. Aijrs}. <^efli ^IJ:^ iajsfl efl^B s_j=. ^ aIzlu)^ 

^ €\EL SLELsL ^<^Rr ^ #31 ; (b) #7l (a) #31^1 <^ = e^ Aljrofl o) 

n *2^£]fe #^ cflo]Bl« #S|*Rr cllo]E-l #§j #31; ( c ) 

A o V 7l #5? 51 A]ZLUi^ = ^0} dlolE^l- Aj- 7 j (b) #31^1 °]£.tS\}^ ^]Jl°11 Sjtfl 

#5L*fl ^fls.^ #*1<^ ul)S.e1 4 1-^1 71^^ 7l«g #31 ; (d) #7] #^ *JJL<i 

^7)^ T^JE. A]Jr * a]^o] ^.^.ofl o^fl Aj- 7 ] A] ZLU| ^ ^ Bj = 

#JL*Kr EfliE £ j= cf^l; ^ ( e ) ^7l 71 <a^ ^UM^ 3H^» ^ 

<39> W>^tb ^*HH 4^, (a) #3l^r efolH #*fl #7} nllS. Sl 

«fl "0"^ CiHEi-I- 7l<a*>^ ^7l3l- #7^11- i^-*Vcf. 
<40> HV^^ ^AHjofl Hfs^, ^V 7l ( c ) C^Tll^ (Cl) ^>7l t^lS-E) 7l ^ € *l ^1 *l 

cfloiE^V dH d -I c-iHE|<y *i <*\^ ^91*}^ #31^, ^7) 

D M D 4 ^luM^ 3HE171- °H# ^ v 7l (c) #31^. ^l^s>5L^- ^7} #31; 

^ (c2) ^7l (cl) #3HH Aj-7] ^a.e) ^l-iroll 7l^^l X|ZLUN tHWlE^7> ^1 

n>^n| AlZLEi^ c-flolE^ol ^0.5. ^"tlSl^, ^71 ^1^- X]n.^\^ ^}o)b\^. aJ- 

7l n)lS.El ^oll 7l<y*>^ 71 <9 #3l» JLf-tb4. 
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#7}£) 7)^3 Tg^z} 7 ] o)*}d) ^x$o) cfS. ^X\q)6\) 4= tiV^l nflSLe] # 

-^71^ T^-EL ^JL2f ifl-*f C^cefli 2:^-0)1 ojsll 31 -E.J= ^ *]ZL 

4fs el = Sl^Rr BiliB #31; (b) #7l (a) #3l£l ufl^- o| = Efl>i 

^1; (c) #71 A]Z1M^ cflolEil- ^"71 (b) ^l^l <Hi=3li ^Jl<4 

vfl-^ cH^elli Al^rofl #^5^ #51*11 "115.3 ^1^1 <£^3_°S. 

7)<$i5}±r 7]<Q &7j\; (d) ^>7l *\3L°\) € ±% ^ 7^ nfl j= A]^ o^l 

^ ^1^^ StHl ^*ti ^-71 Alnui^ ^= S.H.-& f^^-b Efl^B 5L— ^S. #31; * 
^HHl 4-^, -#71 (a) #31 b- ^ eMH ^*M; -f-sfl ^"71 nils. ^ 

°)) "0"$) CllolEll- 7l<^Kr ^7l5l- #^11- i^C}-. 

ol^*> ^. ^-t^ofl rcfs. Alziui^ ^3 c-flolE^ ^ -g-*H ^ 

5^ ^5E31 ^lSL^ #*1 ^ *h£*ll ^l2.e| ^Hi x^-ig aIzlu)^ cfloiEil- ^ el 

= ^^M: f^M ^"#^>^ y o V ^^ 3l^H 2-=^l^i Al^lUl^ ^SSl C-flo]E^l- tjnaei iHl 7l 

°1^# #^*l-7l 35.1-01 AlZLUi^ dlolEl# #3 WWl <?!^£l^ ^ 

#3 *l3l^ ^-^>7> #7>£l^l ^Cf. ZL ^ Bl= ^3]-ol nfl ^ 
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<44> ^4 o]$ * £ ^Aidl oj^H g^^r ^ 

*i -g- «>^tb ^h«- ^Ai^fe ^ ^ ^ 7i7ii 

<45> ol*>, ^«-*l JE^-g; %V 2 ^ ^ £ig<£} W>^*> ^*H» ^^^S^, £ 

#4*1 -a^tK 4 *1H3 ^-a^-JL^r -g-^t!- ^7fl« 4^4. 

<46> 51 3£r #aHH 4f AjzLui^ ^4 cilojElS ^ e)= ^*h§: .-f-«i| 

^^1 ^ ^*HH *r€- ^£^1 oflSLe] ^1(200)^- ^1^515.(210), #S ^ v 

:£*(221, 222, .... 22n), ^ ^ «W input buffer, 230), (column decoder , 

240), HlB-eK] ^li <S1-E| 4 0 H (bit-line sense amplifier, 250), ^5.5] -i <H sJM 
(memory cell array, 260), S-f ^^^(row decoder, 270), #^ (output buffer, 280), 
£ c-flolE^ <^/#<3 ^(DQ, 290)# ^lW. 
<47> tf-Siabi ^d^SlS.(210)^, M-^HOsCCLKHl 4^ -§-71^ ^1Jl(CMD)4 <H = efli 

^l3l(ADDR)^ -g-^-^H, ^^1 ^ «>i#(221, 222 22n)^g- ^*Hr ^ # 

JUCHOi, <^7H, i = i ~ n )* $-7} ^1Jl(CLKH1 ^4 ^7l£ T^JE. ai^ 

(CMD)4 <H^efli ^]JL(ADDR)£] 2:^8- *KE*ll oflS-Bl #*1(200)7> E|iB 2.= ^ c]«( 
H £H (Direct Access mode; DA mode)2f tt^ S.B.( signature fuse 

read mode) 5 (entrance)^>£^- *}7]^ iE^ #7l ^ zlM ^ e)l= ^JL^KE.-^- 

(SIG_DAT)7V #^^7l ^tr ^ 5L = # ^cf . ?V£, «>5L^ nj|S.E] #*l(200)£r #7l + 
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B 2-H ^ ^^l^i ^l^^l &JL 5]H. £ES «}S ^1^^ ^£ 

<48> z^o] ^ ^#(221, 222, .... 22n)£: *\ZL^*\ #7] AjziM^ 

^ oJ-M 4= fe^ *>ol(high) efltC^, "1"^ 3He1) se^ fesl S-f(low) 3llS( 

^, "0"^] HHfcJ),§- ylB(bit)S ^3tt A^l^ C-HojEil- t1#W. AA 

°\ ^-i-(221 ( 222, ... ,22n)^r ^ ^IJUCHOiH -g-^sH #7l z\]o]b\ 

(SIG.DAT)-!- #7l HH^tt ^M^H *K£*ll ^(S.^ cfoKdie))^ ^v 7 ] h> 

5131 ^3-8: 5LWtt ^ #7l tili^l ^# 5^*Rr *Ms| tHjL ^ofl ^ ^iL» 

<49> ^ (230)^, ^ls(CLK)^l -§-712} Tl^-E. -tlsCCMD)^ <H:E.efli 

(ADDR)Sl S^l -§-#SH, ^21 ^#(221, 222, 22n)sL^t\ #^3^ ^nu^ 

HHe|(SIG_DAT) SE^ sHB ^(normal write operation)^ ^ xi\]o]B\ 

(DIN) *}4-» tilH-^c] ^ oflS^3(-ol^ (250)5. ^^W. #71 a]s 

(CLKH1 AA -^71^ Tlnfl^. xi^(CMD) ^ <H = 31^ a]Jl(ADDR)£] al^l nflse) #*1 

(200)7} Efl^B a= ^ ^IzlM^ #s el= ££ se^ hz.^ A°\^- ^-A^-S, *>fe- 

#J:3l 2i^o]x^. DLZ)5L, #7l 5f°lH ^lS.Sl ^ ^ z]} o) (260)5] ^JEe) 

0^ CflolEl(DIN)€- 7l<y^ ^tb^. 

<so> uflael ^ <H3H(260)tt ^7fl5l nflSLEl if-*Vtf. ^.-f =lc-1 (270) tt , #71 

^^1 ^^«v^s.(221, 222 22n)^ *}=L^*\ ^*r^r 31 A}-g-g ^.ELefli ^1 

Jl(ADDR) ^ °iJ=efli ^Ji(R_ADDR)# , $)J= ^(word line, ^1-£^1)* **fl 

<31€ #71 DflS^ ^-i-^- ^BM^-d-. %VEj ClSDl(240)^, #71 Zj-Zl-^l ^^if 
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(221, 222, .... 22n)vfl^ *]n.\jx\ ^» ^<sKr 3] A}-g-£ ol^i ^JJl(ADDR) ^ 
<H = 3l^ #Jl(CJ\DDR)» ^S^H , ^ ^ 2^<y #^2)- ^]S(CSL)# ^^4. ^ 7 1 
^ ^91 ^l^(CSL)^ #7l z}-^ ^s.^ ^s-ofl <g^^ yje e^-ol (bit line, 

tflJEAl)* ^^Rr ti]E_s].oi ^ °M#^s}-oloU250)t- ^ ^SLl (column 

selection line, ^£^1)^- l^sH^ ^J^o]cf. , # 7 1 ^^^i ^^5)5.(210), 
^3*1 (230), ^ ^^(240), ^ S-f ^Sci (270)<^1 A>-g-£)^ ^c e ^ a]jt^ o)] 
#*1(200)^ o]7}-£]ir ^1-^- ^ = efl>i Aj^o]rf. 

AjzLui^ c-flolEi(SIG_DAT)7l- v\}2.?) ^ <>MM (260)^1 ^15. £) 7l^^ ^ 

n ^(290), <g^ *H =1(230), ^ ^ 'Sl-sl^H (250)1- -g-*fl "0" ^ cfl o] 

E-KDIN)7> v\]3.?Jl 4. < Hefl°l(260)^ *1l2.&] illr«11 7l<^^ ^ cf^S, *V£*ll 

#*1(200)7> e||ae ^ Alnui^ ^ e]= £H1 ^, z^o] ^ ^#(221, 

222 22n)S.-f-B] *1^H^ 4f2^ t-lH e^ (SIG_DAT)7> <^ ^ ^3^(230) ^ 

°J €^ <S€3sM<H(250)# ^-sfl nflS-iil ^ ^efl°l(260)^ nfl2.^ ^sofl 7l<y^cf. ZL * , 
#7l Aluu^ ^ e1j= 5.^7} f^.^ ^, #71 ^IS-Bl € <H3M(260)£] *HS.s] iSl-ofl 7l 
<g^ aIzlu-]^ t-flolE-KSKLDAT)^ ^ B] = -g^l ^1*11 #^ tH3l(280)# -f-*fl t^o] 

3 °J^/M ^(290)AS 

<4eM, £ ^ ^HH «}-E3l ^lS.e) #*1(200)^ #3 t*l 3] (280) <H1 aIzl 

ui^ ^3^1 til o] Ei 1- #^*>7l S]S.l-(^, *fS^ -tf^s] 5.(210) ^ ^^#(221, 

222 22n))°l ^S}*! &_°:EL5., #^ *1 3l (280)^1 -^S}7} ^7>Sl^l 8>^t}. zl 
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ElS. -g^o] ^f$% nfl, ^(280)1- ^-*fl #33^ t-flcjEi^ 4-^7} ^S)^) 

^ 5W. 

<53> c 4 - £ 3 oj| fl-a^i ^MSj^S.* ^.cf ^1*1 uj-EKHfe S^ojrf. £ 41: % v 

S*>^, ^2)^(210)^ ^7fl^ *m a^SCunit selection circui t )#(211 ~ 

21n)# if-*lr4. 

<54> ^fli j&sft s)S(211)^ ^.23(2111), *fl2 rl3Cl(2112) f ^ AND 33.(2113)* 

a^tf. *IU ^^(2111)^, #3- ^IJUCLKH AA ^71^ ^^B= ^IJUCMD)^ ^EEfli 

Al§>^ aIzluI^ fl-s els. ££ ^ls(SIG_RD)# iHith}. tb^, £ 4^1 fe 5] 4 
^>7l AjzLUi^ el= S.S ol^ofl ^Jifj^ ^ c^e oJ\*\}^ 5LEu9) 

*H*Hr ^l^xr rl^cl* ^*fl ^ o^cf. *fl 2 c^iEI el (2112)tt, #^ ^1 

Jl(CLKH] ^ #7l^ tH^S ^l^(CMD)^ ^Sefli ^l^(ADDR)^ cl-S^SH, 
i -Sd^4lJl(SEL_B0Xl)-I- AND sjs.(2113)fe ffa e)S ££ ^1^(SIG_RD) 

21- Tfll ^1^^1^(SEL_B0X1)# feel 5. 3^1 ^«|i(221)» -id^Kr a] 

5: (CHOI)* i^W. 

<55> ^.jg t »H ^ ^ 5|S(211)S ^l^ ^ SI SI- (212 - 21n)£r 1 

^ ^ SI 3.(211)^ 71 si ^nitt Itte, ^lA-HHfe ^^fil ^^l* 

v+^^l rj^l £|S#(212 - 21nHl cfltb ^£ -fl^cf. #7] ^ 

^ 2) 5. #(212 - 21n) AA ifJ-^lfe A oM *fl2 c]ac| (2112H1 tfl-§-5qfe ^ Aif **fl 
xc^av^ ^ 4lJLl-(SEL_B0X2 - SELJBOXnW t^S) 3 3.1- (2 12-2 In) # 

-§-*fl nofl tfl-§-*Hr ^-S ^l-(222~22n)# *i^*Rr ^ ^1^#(CH02 - CHOnH ^MM^-. 
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%2:^V^, 4fS «|i(221)^ ^ 215.(2211) ^ NMOS H3l*]iEl (MN2)« ^1^4. ^ 
313-°^, 215.(2211)^- , ^nui^ ^(Fl), 2]2.i(PM0S) M^^l^Ei(MP), 

(NMOS) H$*l^£i(MNl), ^ efl^l Sl3.(latch circuit)-!- ^ Slw^SONVl, INV2)-g- i 
Uttt. ^(VDDH *]ZL\j^ ^fS(Fl)3] H^eH] ol7>£lJl, ^(VSSH H 

^liEi(MNl)^ ^^(sourceH W^t}. 

^ 5]5(2211)ir, ^ ^JJlCVCCHBHl , *fS(Fl)$] <^°fl 4 

€■ "1"^ cflo]Bl £^ "0"^ 3He1» #7l ^ItH^-i-dNVl, INV2)S1 #3 2nH(N0DEH 
cf. SJi ^lsi(VCCHB)^ «V£*11 nfla.^ #*](200H1 (power-up) 
o] ^ nfl ±^s\ -^oV sr>ol efl*t5.A| AljrolcJ.. *}n.\jx\ ^(Fl)7 r 

*1 ^ , €i ^!Ji(VCCHB)°ll -§-#«H "0"^ cflo]E^7> #^ i^NODEH] ^^Jl, a] 
zlM^ fl.s(Fl)7> ^ o. ( ^ Ai^(vcCHB)^ -§-#*H "1"^ c-flolE^V #^ 2t = 

(NODEH 7^^cf. 

NMOS H^^l^Bi(MN2)fe, AjBfl ^JJl(CH01H -§-#SH , ff-S 2)5(2211)^ %n 
(N0DEH1 ^IZLui^ tflolEi(SIG_DAT)l- t^trt}. 

tr^S, #S ^(221)» ^1^1^ M-^^l ff-S ^§(222 ~ 22n)#S. ^ ^(221)^1 

21 S« lfs}b £^5)^1^, ^ ^(221)^ tf-E- ^UHl^ c}^7fl^ tHl o] e| win 
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<eo> £6^^ 4^- ^HH aIzluN c|}ol^)# k-i B)£ ^-8- **fl 

4 s AS-^ M-lWfe Cfolo]a|ol4. £ 6 °- ^-3-^, £ 

cf^ ^A]^]cHl ^ HViE^l nflSLE] #*](300)fe ff-S^ ^^2] 5.(310), 4^ti^ W 

^ ^-1-(321, 322 32n), ^ ^ ^(330), ^ ^sc1(340) f ^ 

4°1°1(350), oflS.^ 4. <*MH(360), S-f ^^(370), vfl^- <H^3l^ ^71 ( internal 
address generator, 380), #^ ^(385), ^ ^)o]b\ <^/#^ ^(DQ, 390)* 5L^tb4. 
<6i> t^o} cfs. ^Aj^ofl 14=. tiVs.^ "11 -2- 3 ^1(300)^ *3aHH 4^ 

tiV^xll nfls.^ ^1(200)^ tiling- ufl o]ce]lA ^S7l(380)« 3 ^}^. ^, €■ ^ 

^ °i -^HH «15L^1 ^lS-el 3-*l(200)<>IM *>-8-3*r <H = efli ^3.^ ^7>s) 

^ sq-f ^JE.^ AiJiol^nV, M. *g-rg<q 43 -^Al^jofl rtj-s. ujis.^ (300)<>1]*| a} 

^ = ^Is^ Ml ^ <Hn e |A 1^71(380)5.^ t^^r tfl«- <>|;ELell^ ^15:o}cf. 
iflJjS- ^ = elli ^^71(380)^ ^31 ^fS ^1-(321, 322, 32n)* 4i^*H=- cfl 

^ ^-g- ^c^^u.^ n>^l nv o^c^i^ls] vfl-ijL ^JELefli Al^l(I_ADDR)# 7 r -§-AS. 
?>^-^ (counter)* S^trCf. 
<62> ^2)5.(310)^, #^S(CLK)oll ^7l^ T^JE ^ls(CMD)^ vfl«- o]c 

efl^i ^Jl(I_ADDR)^ -§-^>«^ , ^fs ^#(321, 322, .... 32n)* -S^SRr 

^JJ:(0PTi, °)7}*\, i = 1 - n)« !Hitr4. ^"71 #^^(CLK)«H| ZfZf *7l3fe ?Jiffl2= 
^lJl(CMD)^ iflJ=L c>| = efl>i Ai Ji(i_ADDR)^ «>£^ ^S-E] (300)7 r tfliS SJES] 

oj # o] tqefle ojj^i^ s.c^ Al^Lui^ ^ &| JE. S.JELS ^ (entrance)*}-^ ^14 SEfe- 
A>7l ^je. ^JLSKSE^- *}^r Ajjro] ^ ol^ nfls. 

Si ^K300)^r ^-71 Hfl^B EH # i^H|B ^^li ££S ^1*3^1 gal -#7l AjzLUi^ ^ 
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el = &th -id ^3 3. (310) 5. 4°\] ^fs.^ #q 

<63> z^o} = s «i-^s.(32i ) 322 32n)£ *}ZLij^ fl-a* ^^^1, #7l ^nM^ 

^ ^^-ofl n)-^ "i" 3) dl o] Ei "0"^ cflolE^ 7i#^t]-. zJ-z}-<£) ^ 

(321, 322, ... ,32n)^r ^ ^IJKOPTiHl -§-#SH #?1 AjzLu]^ ^3 d]o]El 

(SIG_DAT)» #71 HHE]^ SIM^N*! ti_V£^l ^(£E^ 4°l(die))^ $1*1, #7l 

H*fl ^* i^*r^r #3L, ^ #71 te^l i^Rr ^H^l »}jr =6fl ^ 

^ Sflth fi-S ^#(321, 322, ... , 32n)^r £ ffS ^(221)^1 

<64> ul5l(330)^, -*}JL(CLKH ^"4 ^7l£ T^H. ^]Jl(CMD)s4- olc;.|A A] 

Jl(I_ADDR)£1 S^l -§-^H, ^^1 ^#(321, 322, 32n)S.^-E| #^5l^ ^zl 

c-flolEi(SIG_DAT) s}°lB ^(normal write operation)^ cfl 

°1 &| (DIN) # s^f ^ajsM HlH-eKl €i 'Sl-sl^H (350)5. ^^^4. #7] 
4lJ-(CLKH z^-zj- §-7m ^nflc Al^(CMD) ^ ^fl-¥- ^31^ >0jr(I_ADDR)5l S ^ 
Dfl2.el #^1(300)71- ^liH £E # Aluui^ ^fs e);= S.^ se^ in^ e^lB. ^ 

*f£^- #S2l S^-olcl-. ZLElJL, ^ El-olH ^15.5] ^ <H3M(360)£] ^S-E} 

^ll-oll cflolE-KDIN)!- 7l<^^ ^#^r ^cf. 

<65> u\]s_€\ & ^5flol(360)^ 4^711 Si ^JEEl S^Vcf. 3.^- 
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3.^(370)^, #7l ^^^#(321, 322 32n)ifl£] X\ zz.u| ^ ^SRr 

cfl A>-g-^ iflJf ^c^i A]^(i_ADDR) # S-f ^H^efli ^ls(I_R_ADDR)l- i^a^aH, 3^ 
Byword line, n l 5.^1 )■§■ *^fl #7l zj-zj-fi] v\]s.^ ^s.^- ^i^Vcf . zj-^ 

(340)fe, ^7] =^^= (321( 322 32n)t^ ^jui,-^ 31 *1~§- 

Q ^]Jl(I_ADDR) ^ ^ <H^1^ ^Jl(I_C_ADDR)# t^ifl^H , 

^ *fl5L&] <3^€ alH 5^ (bit line, *l5!Al)-g- ^*}^r «lH-^<a <gl-&)3X|-o1 

<H (350)1- **fl ^ &q ?}9l^r ^sM^cf. 

Alnui^ ^<a] 3H^(SIG_DAT)7> nils-e) >g <>| eflo] (360) ^}S.^\ -g*«*fl 7)<$& ^ 

3 ^(390), <^ *W 330), wlH-^<a €^ ^^^H (350)1 ^ "0" ^ c-flo] 
Bi(DIN)7> nfla.^ <>|eflol(360)^ nfl_5I&| ^#ofl 7l^^Cf. tf^-O.^., «K£*fl ^JE.^ 
(300)7} E||il 2.H. ^ Aluui^ ^ e]j= ^l c JtV ^, ^-z]-^ fl-s. 321, 322, 

32n)S.^¥-Bl aIzlM^ cflo]EKSIG_DAT)7l- <^ *H 3*1(330) ^ wlH-ej-**] -ffl 

^ ofl^s] 34-0] ^(350)1- ^-sfl nfls.^ ^ o^]o] (360)^ x>fl2.e| ^s-ofl 7l^^cf. zl #7] 
AlZLui^ fl-s 5]H ££.7} * ( ^. 7 ] ^ efl ol(360)^l ofl5.&l Ifofl 7l<y^ 

aIzlu]^ cflolBl(SIG_DAT)^ b]:e= -g-^-ofl ^«fl tH^ (385)1- -f-efl cfloiE) <g 

3/#^ ^(390)JL3. 

^^1, ^Al^ofl ttj-s. aV3E^l nflS-e) ^l(300)S. #^ ^ (385)^1 ^1 

uflolEil- #^*>7l ^St(^, ^i^S] 5.(310), ^^1-(321, 

322, 32n), ^ vfl^- ^jELefli ^7}(380))<>1 ^^^^1 #^ ^^(385)^ ^> 
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A f^j-SH ZL ^4, ^ *M = -^^-o] nfl, 3] (385)1- -f-*fl 

<68> £ 7^ ^ <H nf^ °fl2-^ oil o] Ei 1- ^ 

<69> ^7l2(- ^-Til(SlOO)^ tCj-S.^, "0" £| HH^M hz.^ H ^ ^S.E) 

<70> Efl^E ^]og ^?))(S105H 4^, ^Aj^ofl zj-z}- ^7l^ tS^-E. *]3:<4 <Hj= ell 

^ S^gr ^5.^1 ^l2.ej EfliB 3.E. # AlZLH^ #S &)l= S.H.3. ^1°JA17J 

cf. a 0 > 7 ] Ajuui^ fl-a el^. s.^^ ;*l<y 0 ]^ofl #7] a> £ ^ «fl5.e| ^1^- t^^H 

2.JELS. ^2 $14. A oM <^i=Efli Ajjr^ ti> £ ^l t^lS-E) S^^IM ^£5. ol7>5l 

<71> efl o] B\ ^(SllOHl <H^1^ <0JlS-^Ei ^HJ}^ ^ a^S^fEi 

nMl ^f^- "O"^ c-flojE^ "1"^ cflo]Elolc).. 

<72> t-flolEl 7^ #7fl(S115Hl <4st^ ( AjzLU] ^ ^^S] C-fl E^ 7> #7l ^ »4if ^ 

<73> ^-o] ^7jl(S120)^ ^"71 ^1S.E| -tofl 7l<y^ AjZLUi^ uflo] E^ 7> pH d -1 
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<74> Jfro] #7j|(S120H*l ^7) nfl IE. ^ ^ 7]^^ Ajau)^ tflo]El7> ^ A] ZL^ 

^ HMe^ ^ilS i^s]^, 7l°g #7fl(S125)S. ^l^^c]-. 7l<y #7fl(S125Hl 

p>xlnV A]Z!Ui^ CllolEi7> ^7] ^ ^# *I ^*Hfr t-fl A}-§-5L] ^ ^cg^ 

<75> S^-O} Cf^l(S120)^^ ^"71 ^lSEl -t^ 7 ]<Q^ AlZLUi^ C^olE^7> ^>X] n V a] ZLU] 

^ CflolE-171- OKI ^ O.^ SHl^, 71^ #7fl(S115)5. ^l^ZL, 7\]^f;}d\ *1 

<76> E|iE £ t= ^ ^7ll(S130)<=>11 ^e.^, #!HlJroll z|Z}- -g^l 4g T^-EL ^S}- o]^]] 

<77> cflojEl #3l(S135Hl <4-^, #71 PflS-e) ^#<H1 7l<^ ^lZLUi^ D|] o] E-) 

<78> JE 8£r ^AHH tt}-^ tiV£*fl Pfls.^ AlZLl^ ^-SSl C|]olE^l- 

<79> ^7lsJ. cf7fl(S200)^l -0" ^ CllolE|7> &M B -§-^Hl ^5.5] 

<80> E|iE ^|ol C]-7jl(S205)^ ttJ-eiS, ^ ^7l^ T^JEL Aljrsq- o^c^ 

^ ^IJl^ ^lS.el efl^E # ^ zlM ^ ^2. 3jel ^^Aj^i 
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£HS *±<U^r ^£ ^4. ojnjlA a]^- oflS-E] <S) iflijL ^JELSfl^ ^^7l 

<81> cflolE-1 #^ ^7jl(S210)^l Oj-H^, Aj- 7 ] ifl^- ojESlli ^Ji^El ^fS 

<82> C-flojEi 71 «a ^^](S215)^ tCf-S.^, Aj- 7l AlZLUi^ t-fl o] E^ 7> #7l tfS ^ 

<83> EfliB 2.= ^5. ^?)1(S220H1 4=^, ^7l^ 7| ^flJE. ^1^4 

i ^Jl^ #7] ^ £l= 2.= # ^^1^14. 

<84> Dflo]El ^^1(S225)<^1 4^, -S-7] ^#<H] 7l<^^ AlZLU]^ ff^^l cfl o] E) 

<85> o]^Hl^i^ £ol 51^-4 ^AflAlofl^ 2^<2] ^AI^S-O] 7flA]5]^rf. ^1^, ^ ^ -g- 

^ 71^ £-o)o] ^-Aj-o} ^Al o. ol^JfEi Cf<£*V ^ Ef ^Al^7> 7>^ 

<>l«fl« 5J<>lt|-. £ *L3$ 7l#^ ^jL^^r ^Jf^ 

3^ 7l#^ A>Aj-ofl o}*fl ^«fl^o> « 3H4. 
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<86> igj-igojj ttj-S. A]ZLUi^ C-flolEll- ii^ E)JEL -f-*}<^ ^ HV 

"HM ^£^1 ^lS-a] ^lnui^ c-flolB]* i^H e]£L ^ 
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1] 

#7] aVjE^l ^1S.S] Efl^H 2-^7} ^I^tt #7} «ofl 

^7} *Y^n v])5L?J{ #3\Si\ ^E. ^fl #7] 7 ]<Q& *\=L\jx\ ^}o]b] 

2] 

#^^^1 -^715]^ T^JE. c^jEefl^ o.^]. 

^ tiHEi ^ §>m- ^-71 z]-zJS] nils. a] >S#ofl 7l«g*>^ s.^ 0.3. ^ yV^^l ^5.^ 

3] 

#7l AlZLUi^ q}o}&\ 7 \ ^7} zJ-Zj-Sl ^2-3 ^#^1 7j £) 7l ^ofl 7l ^ £) "0" 

^ c-floiE^ Tflaej ^1. 
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4] 

^3%H1 £M A 1, ^7} aVE.*)l Dflae) ^1^- 
s^^H, 4^ 7 fls} ^ ai^ii-^- t^^fe tfssfct ^ 

[^^t 5] 

7114%H1 ^^i, 

^-7] ^ ^#^r ^i^*>7l A>-§-^^ ^"71 O^^efli ^}Jl^t #7l AjZLUi 

^ ff^S] c-flolE^l- 7l<^^r AA^ »\)5L^ €1"* ^^>7l ^ Sfl A>-g-£]^ ^£Lefl^ ^Jl^l 

[3^*8- 6] 

^7l ^l^ofl z}-zf ^7l£]^ ^7l Ti^JEL ^IS^l- ^7l = ^]JL<2] 2:^8: <$7] 

Bflije ^ A)ati^] ^ £.= S. ^l^^l-Tli^ iE^b ^"71 E)JE. 

7] 
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<#7] «VE*ll oflae) «3j 6^ ol7>E)^ 3^ ^ = AlJl ^-71 «fl 

#:£*ll *H2.e) #*1. 
[3^*8- 8] 

#3ES|| *)l5.e] aIzlu]^ ^3 tiHE-1!- =-#*Rr «<HH &<H*1, 

(a) <&S.«\] AA ^HeI ^3 T^nfl^ *]3:3- 4^3 ^JE.31^ Al^o] ^6\] o] 
sfl Efl^H £H # *1 nui ^ fi-s ^ = £HS ^^Rr EfliB 3. -EL ^ #31; 

(b) ^7} (a) #313 <H^.efl^ ^111 3*ti #2. ^1^^ ^ 
si t-lHEi!- #3*Hr c-flojEi #^ #711; 

(c) ^"71 ^lZLU-1^ ^3 C-flolEl* ^-71 (b) #313 oj^A Al^-ofl o)sfl ^ 

^3^ #71 H>5E^fl ^ Ssl #*13 nflse] ^-i-^1 7l<y*>^ dlolE^ 71 <a #31; 

(d) #7l Al^ofl Zj-Z}- -g-71^ ^3 t^je. ^J: ^ ^3 ^ = efl^ s^- 

°11 3*11 A oM Ainui^ ^ si= f^^Kr EfliB ^s. #31; 3* 

(e) #71 71 ^lZLEi^ ^3 dl^Ei# ^ ElJEL ^f-Sfl =-#*Rr 3 =- 

% #311- ^l^Rr ^.g- Wr^SLS. ^ ^iziEi^ ^3 c-ll oi Ei « 0 v^. 
9] 

*118%M1 91°]*], ^7] (a) #31^ 

3^1 B -S"^ ^*fl #71 ^12.51 ^#^1 .. 0 "3 HH^S 71^^ ^71^ #31* 5. 
3* f^AS *m A 1^H^ ^3 ^# ^ . 
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10] 

*\}9^°\) 9X°]*\, #?1 ( c ) 

(Cl) #7l uflS-E] ^#^1 71^^ AlZLM^ HH^} D>^^- AjZLUi^ C-fl 

olE^o] ^1 <*|Jf-I- ^<£*}^ ^TTllSA-l, #7l A}^^ ^2] Dj] o] E-) 7]- a >u| ^ # 
7) (c) ^*S^>£S- #7l ^Tfl; ^ 

( C 2) #7l (cl) ^ <23HH #71 *\}5.B) 7l^€ A)ZLU]^ C-l)olEi7l- # 

71 n>*l^ AlzLUi^ C-flolBlol ^ SKl^, #7l ^ a] ZLU| ^ oflo} e}§ 

#7l nfl 2.^ ^ofl 7l<y<5Rr 7^ ^ll" SL^Rr ^25L ^ Ajziui^ ff^°} c-fl o] 

li] 

*>2*ll nj]s.Sl #*H £ ^ Alnui^ ^s^i c-iioiE-11- =-#*Kr «HH1 

(a) ^1S<H1 AA ^71^ Tlnflc o^i!^ A]Jr^ 
ofl 51*11 2.2 ^ AjzLui^ ^ el 2 225. Sfl^H 22 ^ ^Tjl ; 

(b) #7l (a) ^^1^1 iflJjL o]n El ]A Ai^ofl o]*fl ^1^51^ ff-S «l-^«ll 
^°1 dlolEil- #§^Rr cflolE^ #€| ^1; 

(C) #71 AlzLUi^ dl o] E| « #71 (b) #31<>1 iflJf <H2efli AlJl^l- * 
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